Patients are usually febrtle, with sputum that contains mycobacterta, by culture if not by smear. Weight loss is less common, but may occur in cases where the disease has remained untreated for a prolonged period of time or been refractory to therapy. Among persons with MAC pulmonary disease, isolates of the M avium group are similar in number to those of the Mycobaclerium avium inlracellulare group (20) . No clinical differences distinguish the two groups.
MAC pulmonary disease is seen worldwide, with relatively equal frequency. In the United States (21) and Japan (22) . there are approximately 1.3 cases per 100,000 persons. In Switzerland, there are 0.9 cases per 100.000 persons (23) . Although systematic surveillance for MAC pulmonary disease is not performed. the disease appears to be increasing in frequency as tuberculosis declines: it is unclear to what extent increased reporting may have contributed to these apparent increases. Reports from Pennsylvania (18), Massachusetts (24) . Canada (25) , Sweden (26) and Switzerland (23) appear to indicate an increasing frequency of disease in th. ose areas. In lhe most recent year for which data are available (1983), it was estimated lhat approximately 3000 cases of MAC pulmonary disease occur annually in lhe United St.ates (21) .
The disease is uncommon under the age of 45, although some authors feel that there is a dislinct subgroup of young women in the 30-to 45-year age group that is particularly susceptible (27) . The average age of persons reported to the Centers for Disease Control and Prevention in Atlanta. Georgia, with pulmonary MAC disease was 58 years, and men were the majority of cases (56%) (21) . No specific risk factors for MAC pulmonary disease have been identified. Many of the reported cases have been in persons with a history of prior tuberculosis or heavy smoking, giving rise to the hypothesis that impaired pulmonary clearance mechanisms may predispose to this condition. However, many patients have no clear predisposing factor, and controlled studies of risk factors for this disease are needed.
6B
Most patients respond to therapy with anUmycobacterial agents (14) (15) (16) (17) (18) (19) . although lhere is no agreement on the optimal regimen. Several studies have reported response rates of 75 to 91 %. No studies of the effect of disease on survival have been reported.
MAC CERVICAL LYMPHADENITIS
MAC may cause isolated lymphadenitis, almost always limited to the cervical area. Patients may be asymptomatic. or may less commonly have systemic illness, with fevers , weight loss and night sweals (28) (29) (30) (31) (32) . Draining sinus tracls may be seen if incision and drainage has been attempted. Disease is usually unilateral and abnormal chest radiographs are uncommon. MAC cervical adenitis is almost entirely a disease of children, with most cases occurring in those under the age of five years. There is a slight female predominance. and nearly all reported cases are in caucasians (21) .
The decline of tuberculosis as a cause of Iymphadenitis in the United States has been accompanied by increased recognition of nontuberculous lymphadenilis, but it is unclear if lhese increases are relative or absolute. The disease has also been reporled from Sweden (26) . England (33) . Canada (34) and Australia (35) . Before 1980 most nontuberculous lymphadenilis in the United States was due to Mycobaclerium scrof ulaceum (28, 29) , but in more recent reports MAC has been the cause of the majortty of disease (21, (30) (31) (32) . In 1983, there were an estimated 300 cases of MAC Iymphadenitis in the United States (21) . However, this number is certainly a gross underestimate, since many cases of lymphadenilis are not cullured, and of those that are cultured, nearly half are culture-negative despite a histological appearance compatible with a diagnosis of mycobacterial infection and supportive skin tesl resulls. Thus, an estimate of 500 cases annually may still be considered conservative.
No risk factors for acquisition of lhis disease have been identified; however, in Sweden the number of cases increased after discontinuation of bacillus Cal- (26) . Most cases of MAC lymphadenitis are treated with surgical excision. and the success rate is high; all reported cases have eventually resolved and deaths have not been reported. Antibiotic therapy is not usually recommended , but has not been extensively investigated .
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Epidemiology of MAC mette-Guerin (BCG) vaccination, suggesting a possible protective effect of BCG
DISSEMINATED MAC DISEASE
Disseminated MAC disease begins as a localized process that progresses rapidly to include numerous organ systems (36) . Disease can be acquired through either the gastrointestinal or respiratory tract. In most cases, presenting signs and symptoms are those of the disseminated process. including fevers , night sweats, anemia, weight loss and hepatosplenomegaly. Signs and symptoms specific to the gastrointestinal tract, including abdominal pain, diarrhea and elevated alkaline phosphatase, may also be seen. Pulmonary signs and symptoms, including shortness of breath, sputum production and radiographic abnormalities. are much Jess common (37) . While patients with AIDS have many possible causes for such signs and symptoms, fever, anemia, weight loss, diarrhea and elevated alkaline phosphatase are each significantly associated with disseminated MAC disease (38) . The most common clinical presentations are fevers (84% of patients). anemia (hematocrit less than 26%, 76% of patients). night sweats (44% of patients) and weight loss (10% of weight in six months, 40% of patients) (37) .
Disseminated MAC disease was extremely rare before 1980 (39) . However. the extreme susceptibility of AIDS patients to this disease has led to a marked increase in the number of cases of disseminated MAC (36) . Overall , 15 to 24% of AIDS patients acquire disseminated MAC. In 1992, when there were approximately 100,000 AIDS cases. it can be estimated that there were 15,000 to 24,000 cases of disseminated MAC infection. Thus, disseminated MAC infect.ion in persons with AIDS is the most common manifestation of MAC infection.
The greatest risk is associated with severe depression of the CD4+ cell count; disseminated MAC is rarely seen in persons with greater than 100 CD4+ cells/mm 3 , and the median CD4+ cell count among persons with MAC is 10 cells/mm 3 (36) . The risk for MAC increases exponentially as the CD4+ count declines (40) . The percentage of AIDS patients with disseminated MAC has continued to climb as the AIDS epidemic matures (Figure 1) . This is presumed to be the result of an increasing proportion of AIDS patients having the low CD4+ cell levels that put them at risk for MAC . Among 111v-infected persons, similar risks for MAC are seen when patients are compared by age, race, sex or HIV transmission risk (41) . Children with AIDS have a risk for MAC that is s imilar to that of adults. although children with AIDS whose exposure to HIV occurred through blood or blood products have a higher risk Quarter-Year Figure 1 than children with perinatally-acquired 111v infection (42) : this is also likely to be a result of lower CD4+ cell levels in those children.
In the United States, lhere do not appear to be marked geographic differences in the prevalence of disseminated MAC infection. Worldwide. disseminated MAC has been reported with a frequency of 10 to 25% of AIDS patients in England (43) , France (44) , Gernmny (45) and Australia (46) . Disseminated MAC appears to be less common in developing countries, with prevalence rates of 6% in Mexico (47) and 0% in studies in Uganda (48) and Kenya (49) . However, the disease has been reported from the Central African Republic (50) . the Caribbean (49) and Brazil (51) , although rates are unknown.
Survival of AIDS patients with disseminated MAC is markedly shortened compared with AIDS patients without MAC but with similar CD 4+ cell counts and anliretroviral therapy histories (52) (53) (54) . The median survival after a diagnosis of disseminated MAC in one study was four months , compared with 11 months for AIDS patients without MAC (52) . Several studies have suggested that survival is prolonged in persons with MAC who receive antimycobacterial agents (37 ,52 , 55,56) , but further stud ies are n eeded.
CONCLUSIONS
Disease due to MAC has three major clinical manifestations, and all of these appear to be increasing. The reasons for these increases are not clear in all cases, although the increases in disseminated disease in AIDS patients is due in large part to the increasing number of susceptible hosts. A better understanding of the interactions between humans and the environment that lead to MAC disease would help clarify the reasons for these increases. Moreover, the suggestion that BCG or prior mycobacterial exposure may provide protection against MAC (26.49) needs to be further investigated.
